MATH 205 EXAM 2 MARCH 20, 2008

NAME: }{-Ekf

YOUR GRADE IS BASED ON CORRECTNESS, COMPLETENESS, AND CLARITY ON EACH
EXERCISE. YOU MAY USE A CALCULATOR, BUT NO NOTES, BOOKS, OR OTHER STUDENTS.
GOOD LUCK!

1.} {15 pts:)
a.) (10 pts.) Consider the subset of P’; of all polynomials of the form p(t) = a+ bt?, where
a is in R and b is in R. Demonstrate that this subset is a subspace of P;.
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b.) (5 pts.) Let H be the set of points inside and on a circle of radius 2 that is centered
at the origin of the xy—plane. That is, H = {(z,y) : 2> + y* < 4}. Use an example
(two vectors, or a vector and a scalar) to show that H is not a subspace of R*.
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2.} (15 pts.) Use the Invertible Matrix Theorem (IMT) to respond to the following questions.
Be sure to state clearly which parts of the IMT you are using. In all cases, assume the matrix
Aisn xn.

a.) (5 pts.) If the equation Ax = 0 has a nontrivial solution, then does A have fewer than
n pivot positions?
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b.) (5 pts.) If 0 is not an eigenvalue of A, is AT invertible?
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c.) (5 pts.) Suppose the columns of A form a basis for R™. What can you say about dim
Col A7 What can you say about dim Nul A7
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3.) (15 pts.)
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a.) (5 pts.) Consider the set b _a;—: g :a,b,c,d real 3. Find a matrix A, having
d
linearly independent columns, for which this set is Col A.
i L S
s R 2

T\.-\.a_!:.l'l‘ 13 Igwmui ‘03 h‘:’\' o I = ‘T = & ?*-IH 4

s Vo \ ) 3 w5 =1

o : o o =

: | [P . (=)
Te satlX Formed wibh Yhese vecdors g eeEr ?B_l =
b © o {_’D

& (S

l‘!fnqm-l&.] fnﬁr_gﬁ’d‘?ﬂ‘F‘*

S lumas 1, L, 4 o~
SRl S n : L
%tﬁ Pi = = S0 4 l’mj eluma J‘fﬁ.tf Q%u_ﬂ '["b € %w—ﬁ.“tjﬂ .
o v -
R -
° = 1 5 —4 -3 1
b.) (5 pts.) For thematrix B= | 0 1 -2 1 0 |, find a basis for Nul B.
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c.) (5 pts.) For the matrix B above, what is dim Nul B? What is rank B7
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4.) (15 pts.)
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a.) (7 pts.) Is A = 2 an eigenvalue of A = [ - 0 ] ? Why or why not?
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b.) (8 pts.) Isu= [ s ] an eigenvector of B = [ 5 9

]? Why or why not?
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